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Anthracnose, caused by the hemibiotrophic fungus Colletotrichum lindemuthianum 
(Sacc. & Magnus) Briosi & Cavara, is one of the most devastating diseases of common bean. 
Genetic resistance is the most effective and economical method of defence against this pathogen 
(Singh and Schwartz, 2010).  Thus, characterization of resistant cultivars to prevalent C. 
lindemuthianum strains in growing region is important for choosing appropriate strategies in 
breeding programs to anthracnose resistance. Ouro Negro, Majestoso and Esplendor are common 
bean cultivars widely used by farmers in Brazil, having high resistance to different races of C. 
lindemuthianum predominant in the country. Therefore, this study aimed to characterize the 
genetic resistance of these cultivars to three different strains of C. lindemuthiam, race 65. 
 
MATERIAL AND METHODS 
The study of resistance inheritance were performed in F2 populations derived from 
crosses between the resistant cultivars, Ouro Negro, Majestoso and Esplendor with the 
susceptible cultivar, União. Allelism tests also were performed in F2 populations derived from 
crosses between resistant cultivars. The strains of C. lindemuthianum, race 65 used in all these 
tests were: Cl1740, Cl1614 and Cl1532. The strains were inoculated in bean pod culture medium 
and incubated at 22°C for 10-15 days in the darkness to obtain high sporulation. Then, a 
suspension of 1.2 x106 conidia.ml-1 was prepared and sprayed in seedlings of parents, F1 and F2 
populations derived from each cross. The inoculated plants remained in greenhouse with 
humidity (95%) and temperature (22°C) controlled. 10 days after inoculation, plants were 
visually evaluated using a scale from 1 to 9 proposed by Schoonhoven and Pastor Corrales, 
(1987). Plants scoring below 3 were considered resistant, whereas plants scoring more than 3 
were considered susceptible. Pérola cultivar was used as susceptible control in all inoculations. 
The genetics analysis of F2 populations were performed through Chi-Square Test ( 2 ) using 
Genes Software (Cruz, 2013). 
 
RESULTS AND DISCUSSION 
The results of inheritance and allelism tests are presented in Table 1. Segregation 
observed in F2 populations derived from crosses between the resistant cultivars Ouro Negro, 
Esplendor and Majestoso with the susceptible cultivar, União fitted  a 3R:1S ratio for Cl1614 and 
Cl1532 C. lindemuthianum strains (race 65) indicating that the resistant cultivars differs only in 
one gene from União and the dominant allele is responsible to promote the resistance. However, 
F2 populations derived from cross between the resistant cultivar, Esplendor and the susceptible 
cultivar, União segregated in ratio of 15R:1S for Cl1740 strain. This result indicates that the 
resistance to this strain in Esplendor is conferred by duplicated genes, which the dominant allele 
is responsible to the resistance. Allelism test to Cl1614 strain in F2 population  derived from 
cross between the resistant cultivars Majestoso and Esplendor, no segregation was observed. 
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This results suggest that the resistance of cultivars Majestoso and Esplendor to Cl1614 strain is 
provided by the same allele or by different alleles from the same gene. On the other hand, for this 
same strain, it was observed segregation which fitted a 15R:1S ratio in F2 populations from the 
crosses: Ouro Negro x Majestoso and Ouro Negro x Esplendor; indicating that Ouro Negro has 
one different resistance gene to Cl1532 strain, from those present in the Esplendor and Majestoso 
cultivars. Segregation ratio of 15R:1S was also observed in the allelism test to strain Cl1532 
involving F2 populations from the crosses: Ouro Negro x Majestoso and Esplendor x Majestoso, 
showing that Majestoso has one different resistance gene to Cl1532 strain from those present in 
the cultivars Esplendor and Ouro Negro. Therefore, these cultivars have different resistance 
genes to C. lindemuthianum strains, having great importance in breeding programs that aimed 
anthracnose resistance. Further research may be carried out in order to establish if the alleles 
identified in these cultivars are different from those described in other papers, as it was done for 
other common bean lines (Ferreira et al. 2013). 
 
Table 1 - Reaction of parents and expected ratio of resistant (R) and susceptible plants (S) in F2 
populations in each cross inoculated with Cl1740, Cl1614 e Cl1532 strains of C. 
lindemuthianum, race 65. 
Crosses Strain Reaction Observed Ratio Expected Ratio ߯2 p-value R S R:S 
Ouro Negro x União Cl1740 R x S 37 17 3:1 1.21 0.27 
Esplendor x União Cl1740 R x S 45 2 15:1 0.32 0.57 
Majestoso x União Cl1740 R x S 43 7 3:1 3.23 0.07 
Ouro Negro x Esplendor Cl1740 R x R 47 0 1:0 - - 
Ouro Negro x Majestoso Cl1740 R x R 48 0 1:0 - - 
Esplendor x Majestoso Cl1740 R x R 48 0 1:0 - - 
Ouro Negro x União Cl1614 R x S 37 17 3:1 1.21 0.27 
Esplendor x União Cl1614 R x S 44 10 3:1 1.21 0.27 
Majestoso x União Cl1614 R x S 40 10 3:1 0.67 0.41 
Ouro Negro x Esplendor Cl1614 R x R 47 5 15:1 1.00 0.32 
Ouro Negro x Majestoso Cl1614 R x R 47 6 15:1 2.33 0.13 
Esplendor x Majestoso Cl1614 R x R 54 0 1:0 - - 
Ouro Negro x União Cl1532 R x S 35 15 3:1 0.67 0.41 
Esplendor x União Cl1532 R x S 71 27 3:1 0.34 0.56 
Majestoso x União Cl1532 R x S 42 12 3:1 0.22 0.64 
Ouro Negro x Esplendor Cl1532 R x R 54 0 1:0 - - 
Ouro Negro x Majestoso Cl1532 R x R 81 9 15:1 2.16 0.14 
Esplendor x Majestoso Cl1532 R x R 52 2 15:1 0.60 0.44 
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